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Structure of n-butyl cyanide
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Scientific goals
Detect n-butyl cyanide in space
Measure the rotational spectrum in the lab
Fit the rotational transitions
Predict the spectrum up to ~ 300 GHz
Extend knowledge about molecular properties
Find experimental evidence for 2 predicted subspecies
Measure the dipole moment
The New Cologne
Millimeterwave Spectrometer
With 44 m Absorption Path
How to get a 3 mm beam twice through a 22 m 





Performance of the spectrometer
Signal-to-noise ratio determined from ethanol line 
scans at 3 different cell lengths
14-fold increased sensitivity compared to a 3 m cell
Minimum detectable absorption coefficient 
determined from SNR and catalog intensity:
µmin=2.7⋅10
−7 cm−1 ( I=I 0 e
−μ l )
Measurement and Analysis
of the Millimeterwave Spectrum
of n-Butyl Cyanide
Conformers of n-butyl cyanide
30 %
13 %                                                                         11 %
46 %
Abundances: Crowder 1989 (IR)
Measured MMW spectrum
Measured MMW spectrum
75 – 130 GHz in 38 scans
4 weeks of continuous operation
Step width 15 kHz
Collaboration with Adam Walters and Marc 
Nuñez, IRAP: Université de Toulouse
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Summary: Results so far
Spectrometer with 14-fold increased sensitivity
n-butyl cyanide:
Strongly expanded data base
Considerably higher quantum numbers, 
First predictions of several lines up to 300 GHz possible 






Collaboration with Karl 
Menten, MPIfR Bonn
200 GHz measurements
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